The current economic crisis emerged from a particular financial crisis that started in the United States and being rapidly propagated all over the world. It did not affect a limited region or a limited economic sector. This crisis induced significant changes in all management areas, including financial management. This study is focused on financing strategies adopted by shipping companies during the crisis, analyzing relevant factors for a specific issue -the capital structure. The research methodology proposed for this analysis on relevant factors that could explain the capital structure of shipping is OLS regression applied on selected variables derived from the financial statements of the major shipping companies. The dependent variables reflecting capital structure are book value to total liabilities ratio and book value to total debt ratio. The explanatory variables are derived from the theory of capital structure. This study empirically illustrates the relevance of the capital structure theory for the studied economic sector and is a useful tool for the shipping companies, providing relevant information about the optimal capital structure adopted by shipping companies and about factors that influence this decision during a crisis period.
The shipping industry is based on large investments made to organize a fleet of vessels to transport goods all over the world. Financing the industry is a sensitive problem requiring a significant amount of capital. The optimal capital structure (how much debt and how much equity) became a difficult problem in a competitive global market, producing significant savings of capital expenditures and an increasing competitiveness for the shipping companies to properly decide how to finance their fleet.
In a perfect world (without taxation, without agency costs, efficient markets with perfect knowledge, and no bankruptcy distress), the combination between debt and equity is irrelevant for the performance / value of the companies (independence hypothesis; Franco Modigliani and Merton Miller 1958 ; the basis of the modern theories about the optimal capital structure). However, the global world is not perfect and the current crisis disturbed the existing market conditions. Taxation is the simplest (and initially introduced) factor explaining the importance of the optimal capital structure in such imperfect markets, arguing that this aspect is relevant for the value of companies (dependence theory; Miller 1977) . If you want to perform better than your competitors, you should strive to reach an optimal mix of funding sources.
Literature Review
The studies on the optimal capital structure started with the Modigliani-Miller independence theorem and the Miller analysis of the tax shield impact on the financing decision. More and more market imperfections are included in different analysis:
(1) Bankruptcy costs. In the sectors with high default probability (high-tech and biotech), the equity investors will prefer more debt and a lower equity to asset ratio. Alan Kraus and Robert Litzenberger (1973) directed the analysis in this direction by studying the balance between the dead-weight costs of bankruptcy and the tax-saving benefits of debt. Viral Acharya, Rangarajan Sundaram, and Kose John (2005) conducted a comparative analysis between the United States and the United Kingdom for the period 1990 to 2002 about the impact of bankruptcy costs on the optimal capital structure using as proxies for liquidation values the asset specificity of the firm and the weight of intangible assets in total assets, and they obtained robust findings. Elie Appelbaum (2007) studied the imminence of bankruptcy and its impact on the financing decision of firms. Armen Hovakimian, Ayla Kayhan, and Sheridan Titman (2011) studied the relevance of the default probabilities to explain the optimal capital structure theory.
(2) Agency costs. A higher leverage (lower equity to asset ratio) is submitted to reduce the agency costs of outside equity and increase the firm value. The investors will be more interested to reduce these agency costs by expanding the total debt of the company. Michael Jensen and William Meckling (1976) developed a theory of the ownership structure of the firm including aspects from the theory of agency. Dimitris Margaritis and Maria Psillaki (2010) studied the influence of agency costs on the financial leverage of French manufacturing companies using nonparametric methods. Mazhar Siddiqi (2009) analyzed the possibility of using simulation and option pricing techniques to obtain an optimal mix of financing sources that could reduce agency costs.
(3) Gains from taxes applied differently to debt and to equity. This is explained by the fact that a company commonly operates in multiple periods and the taxation regimes applied to dividends, capital gain, and repurchases of equities are important for financing decision. Harry DeAngelo and Ronald Masulis (1980) analyzed the case of U.S. companies and found a positive relationship between the market values of the firms and the debt tax shield. Dan Dhaliwal et al. (2005) examined how the corporate and personal taxes affect the association between a firm's capital structure and its cost of equity capital on a sample of 22,874 companies covering a (4) Asymmetric information. There could be a significant asymmetry between the information available for investors and for creditors regarding the management of the company and its financial stability or significant changes in the efficiency. Sreedhar Bharath, Paolo Pasquariello, and Guojun Wu (2008) found that a asymmetry of information influenced the capital structure on a case of U.S. firms over the sample period 1973 to 2002. Nikolay Halov and Florian Heider (2011) found robust results about the decision to issue securities of a significant unbalanced panel of listed U.S. companies from 1971 to 2001. Muradali Ibrahimo and Carlos Pestana Barros (2010) used a principal-agent model between banks and firms with risk and asymmetric information applied on European companies from 1995 to 2007.
(5) Industry-related factors. There are several studies concentrated on the influence of the activity sector on the capital structure. The sectors with higher growth rate are financed differently from the sectors with lower growth rate. The sectors dependent on fixed assets (construction and shipping) are financed differently from the sectors that are less dependent (intermediation). There are activity sectors with a market that supports different volumes of debt to finance a business development. John Siegfried (1984) was among the first researchers who conducted a comparative analysis of the capital structure of different industries. Jianjun Miao (2004) observed that high growth industries have relatively lower leverage and turnover rates. Magnus Talberg et al. (2008) studied five industrial sectors from the United States and obtained significant differences between them regarding the capital structure.
The shipping industry is considered to be a dynamic, capital-intensive, and cyclical business. The financing alternatives for such sector must ensure the availability of important capital resources for longer maturities. This study consists of the application of the capital structure theory to a specific sector -the shipping industry with many important features: much globalized industry, fuel cost-sensitive industry, high tangibility of assets, and highly leveraged businesses. The access for long-term credit is limited, especially during crisis time when banks and private investors become more risk averse and seek increased fiscal performance and clearance. According to the ABN AMRO Report of 2011, the traditional sources for financing shipping industry are syndicated loans (40.2%); bilateral lending, internal equity finance, shipyard finance, and public finance (36.2%); nonship mortgage loans (8%); bond and public equity (5%); equity funds (2.5%); and others (tax lease investors and KS/KG markets with 8%).
In the literature, we can find few academic studies focused on the financing aspects of this specific sector. Stefan Albertijn, Wolfgang Bessler, and Wolfgang Drobetz (2011) offered a managerial perspective on the means of financing the shipping companies and their operations. Theodore Syriopoulos (2007) studied the modern financing techniques that are used by the shipping industry. This paper provides a useful insight in the shipping industry financial management strategies, analyzing the relevant factors for establishing the optimal capital structure according to the most important economic theories: the "trade-off" theory of capital structure that is balanc-ing the dead-weight costs of bankruptcy of shipping companies and the tax-saving benefits of contracted debt and the "pecking-order" theories that are based on the assumption of prioritizing the sources of financing based on the estimated cost of capital and the strong connection between capital structure and the existing asymmetry of information in this field (when managers from the shipping industry estimate an increasing profitability of their company, they will search for more debt over equity; asymmetry of information on the company financial situation stimulating this behavior; the opposite situation is also available). Crisis time significantly changed the perspective on the liberalization of financial markets (Jamel Boukhatem 2012), corporate governance (including long-term financing), and the role of foreign direct investments for emerging markets, (Rajmund Mirdala 2006) . Global stock markets became more and more interrelated, providing fewer benefits from diversification and a significant change in the investors' risk aversion (Cristiana Tudor 2011). During crisis, many banks limit their credit support for the private sector, and investment projects suffer due to these limitations. Moreover, taxes increased in almost all countries and the capital structure is sensitive to this aspect. This study is important to explain the capital structure of highly leveraged companies, such as shipping companies, and the results provided by our empirical research could be used to argue for the debt to equity ratio proposed for investment projects in this particular field of activity. We included in our analysis the most important factors derived from the main theories on capital structure and tested their relevance and influence in accordance with the financial and economic performance reflected in their statements.
Development of Hypotheses
The main theories regarding the optimal capital structure could be grouped into two categories: (a) "trade-off hypothesis" that establishes an optimal capital structure for each company based on a trade-off between tax shield and costs with financial distress and (b) "pecking-order hypothesis" that establishes that there is no optimal capital structure for companies, as there is a continuous balance between internal and external financings in accordance with the existence of cash flows necessary for operating the business. This study tests the significance of the selected factors on the capital structure of companies acting in the shipping sector. If the study identifies such relevant factors for capital structure, the pecking-order theory is rejected. The following hypotheses are being tested in this study.
[H1] Size has a positive impact on the financial leverage of shipping companies. According to several studies, the size of the company has a positive influence on the financial leverage of a company (Frank Murray and Vidhan Goyal 2003; Philippe Gaud et al. 2005; Samuel G. H. Huang and Frank M. Song 2006; Ilya Strebulaev and Alexander Kurshev 2006) . Anyway, the impact of this factor is considered to be ambiguous due to a number of studies that found a negative impact or no conclusive impact on the financial leverage of the studied companies (Bassan tion capacity expressed in 20-foot equivalent units (TEU) and divided by the total transportation capacity (as proxy a market share measure).
[H2] The profitability of the company has a positive influence on the financial leverage of shipping companies (the negative impact will be reconsidered too due to obtained empirical findings). A higher profitability determines a higher tax shield effect; therefore, the companies will search for higher financial leverage. A higher profitability means higher cash flows available for managers and more debt could force managers to efficiently use the resources generated internally through the activity of the company. A positive effect on the financial leverage was determined by Leora Klapper and Konstantinos Tzioumis 2008; for equity to total assets ratio (TAR) Murray and Goyal 2008; Jin Xu 2011) . On the contrary, more profitable shipping companies are generating more free cash flows to be reinvested in the same business. Profitability will have a negative impact on the financial leverage (Raghuram Rajan and Luigi Zingales 1995; Laurence Booth et al. 2001; Patrik Bauer 2004; Drobetz and Fix 2005; Huang and Song 2006; Halov and Heider 2011) . The combined effect could be positive on the financial leverage of the companies when the companies remain more interested to distribute profits as dividends rather than to invest them. The fiscal aspects regarding paid dividends and reinvested profits could be relevant for the influence of this factor. The commonly used indicators are return on assets (ROA; net income divided by the total assets), EBIT margin (EBITM; EBIT divided by the total sales), return on equity (ROE; net income divided by the stockholders' equity), and profit margin (PM; net income divided by the total sales).
[H3] The tangible assets of shipping companies have a positive influence on their financial leverage. The value of fixed (tangible) assets is relevant for the credibility of the companies interested to obtain a credit, improving their debt capacity. Theoretically, a higher value for these assets has a positive effect on the financial leverage. The vessels of shipping companies could be used as reliable collateral for banks in case of bankruptcy (this positive effect was illustrated by Drobetz and Fix 2005; Talberg et al. 2008; Halov and Heider 2011) . This factor could explain the existing differences in terms of financial leverage between sectors such as construction, transportation, tourism, energy, and raw materials. The commonly used indicator to test this hypothesis is the weight of fixed assets in total assets.
[H4] Higher growth opportunities for business will reduce the financial leverage of shipping companies. When the growth opportunities for a shipping company increase, the company uses more equity financing due to the real interest in transferring such wealth to stockholders. This negative effect was obtained by Rajan and Zingales (1995) , Drobetz and Fix (2005) and Ali Mustafa Abdullah Al-Qudah (2011). The indicator recommended by specialists to be used as proxy for testing this hypothesis is the book to market ratio (MBR; net asset value of the company divided by the market capitalization).
[H5] A higher tax rate will increase the financial leverage of shipping companies. The financial situation of shipping companies could be significantly improved if, in case of high taxes, these companies will increase the ratio of debt as much as possible (Bauer 2004; Klapper and Tzioumis 2008; Michael Pfaffermayr, Matthias Stöckl, and Hannes Winner 2008) . On the contrary, in a few sectors or countries, the PANOECONOMICUS, 2016, Vol. 63, Issue 3, pp. 359-384 tax shield effect has a marginal significance compared to other direct or indirect taxes paid by companies (for example, VAT, labor taxes, and taxes on property could be higher than the taxes applied on distributed dividends). The impact of taxation is estimated using the difference between earnings before interest and taxes (EBIT) and earnings after taxes ratio.
[H6] Higher nondebt tax shield will decrease the financial leverage of shipping companies. Beside tax shield, in practice, we can observe another important aspect for the capital structure of a company, which is called nondebt tax shield as tax deductions for depreciation. The negative relationship between nondebt tax shield and financial leverage is present in the studies of Titman and Roberto Wessels (1988) , Bauer (2004) and Huang and Song (2006) . When this nondebt tax shield is higher (more deductions), the company will be more interested to decrease the debt volume (the specialists observed that nondebt tax shields act as a substitute for tax shield in this case). The recommended indicator for this problem is depreciation divided by the total assets of the company (see Table 1 for summary of these hypothesis). Similar studies added to the proposed hypothesis the relevance of the activity sector (testing similarities between them using a dummy variable) and the volatility of stocks issued by the companies included in the sample. In our case, not all studied shipping companies are listed on a stock exchange and the analysis is concentrated on a single activity sector, including companies with identical characteristics regarding this subject.
Another sensitive aspect for this kind of analysis refers to the manner in which the financial leverage of a company is estimated. In similar studies, we can find four different indicators used for this dependent variable (Bauer 2004; Drobetz and Fix 2005) : (i) BTL (book value to total liabilities ratio; divides the total liabilities by the sum between total liabilities and book value of the company), (ii) BTD (book value to total debt ratio; divides the total debt of the company by the sum between total debt and book value of the company), (iii) market value to total liabilities ratio (divides the total liabilities by the sum between total liabilities and market value of the company, and (iv) market value to total debt ratio (divides the total debt of the company by the sum between total debt and market value of the company). Book value is easier to be calculated and it is available for the companies that are not listed on the stock exchange too. Market value depends on whether the companies are listed or not on the stock exchange. For limited liability companies or partnerships, the market value indicator is also difficult to be obtained. 
Research Methodology and Model Variables
The research methodology proposed to test the influence of different factors on the financing decision in case of shipping companies is the OLS method, which estimates the coefficients associated with each of one of them. For the homoscedasticity of residuals, the Halbert White (1980) test was applied (applied only on the restricted OLS models' residuals; see Appendix 2 and 3 for outputs), and for the normality test on variables, two separated tests were used: the Kolmogorov-Smirnov test and the Shapiro-Wilk test (when normal distribution was violated, data transformation was applied; see Appendix 1 for outputs before and after data normalization).
The following indicators are associated with each hypothesis.
[H1] Size of the shipping companies: sales volume ratio computed by dividing the sales volume of each shipping company by their total sales (SALES = Company sales / Total sample sales) and TAR computed by dividing the total assets of each company by their total assets (TAR = Company total assets / Total sample assets). The total transportation capacity or the number of employees of the shipping companies could not emphasize correctly the size of the shipping company because there can be unused or not fully used carrying capacity during the year or there can be companies with many employees not directly involved in providing shipping services to the market. The sales volume or the total assets are proxies for the size of the company used in similar studies (Bauer 2004; Drobetz and Fix 2005; Klapper and Tzioumis 2008) .
[H2] Profitability of the shipping companies: ROA (ROA = Net profit / Total assets), EBITM (EBITM = EBIT / Total sales), ROE (ROE = Net profit / Shareholders' equity), and PM (PM = Net profit / Total sales).
[H3] Tangible assets of shipping companies: the weight of fixed assets in the total assets of the company (FA = Fixed assets / Total assets of shipping companies).
[H4] Growth opportunities: MBR of the shipping companies (MBR = Market value of the company / Shareholders' equity). The market value of the company is computed by multiplying the total weighted number of shares and market value for these shares (assuming that the company is listed on the stock exchange).
[H5] Taxation: difference between EBIT and EAT divided by EBIT (TAX = Income taxes / EBIT).
[H6] Nondebt tax shield: depreciation divided by the total assets of the company (DEPR = Depreciation and amortization costs / Total assets).
The following two variables were used as dependent variables to estimate the financial leverage of the companies: The features of the variables included in our model are as follows: (1) the independent variables are not strongly correlated (see Table 2 ); (2) the independent variables are precisely measured based on the shipping companies' financial statements with negligible errors; (3) the residuals are presumed to be uncorrelated; (4) the relationship between variables (BTL and BTL as dependent variables and SALES, TAR, ROE, ROA, EBITM, PM, FA, MBR, and TAX as independent vari-PANOECONOMICUS, 2016, Vol. 63, Issue 3, pp. 359-384 ables) is presumed to be linear in the parameters and they have equal variance and are uncorrelated; and (5) the residuals are presumed to have homogenous variance and to be normal distributes, noise of ε is white (the White test on heteroscedasticity has been applied in this respect; see Appendix 2 and 3). There are no missing data in our sample (OLS is sensitive to this issue). The size of the data sample is not highly consistent, including only 238 firm-year data after we excluded a few inconsistent observations. Therefore, these features explain the option for the OLS regression estimating procedure. This estimating methodology is the simplest type of estimation but is also flexible and easy to be interpreted, with unbiased estimators when the mentioned features are achieved. The estimators provided by the OLS methodology are similar to the maximum likelihood estimation considering that parameters have equal variance and are uncorrelated. If the White test confirms the presence of the heteroscedasticity of errors, the estimators are biased and alternative regressions are recommended.
Sample Description
We decided to include in our empirical test only listed shipping companies (to obtain the market value of the company). The list of companies was obtained using the Top 100 Shipping Companies provided by Alphaliner (2013) 1 , the listed shipping companies provided by Bloomberg (2013) 2 , and the listed shipping companies provided by NASDAQ (2013) 3 , the New York Stock Exchange (2013) 4 , EURONEXT (2013) 5 , and the Tokyo Stock Exchange (2013) 6 . Using these sources, we obtained a list of shipping companies that are publicly listed on these stock exchanges with financial data available for the 2009 to 2011 period (assimilated with the crisis time). We collected the publicly available yearly income statements and balance sheets for all companies included in our list. We decided to remove from the data sample the companies that registered loss in the assessed period (considering that the presence of this negative status is a clear sign of disequilibrium for the companies). The necessary financial data were transferred from the indicated financial statements into an Excel, and we computed each variable according to the aforementioned formula (dependent variables: BTL and BTD and explanatory variables: SALES, TAR, ROE, ROA, EBITM, PM, FA, MBR, TAX, and DEPR). All data denominated in local currencies were converted into USD using the exchange rate available for end of the year (we used http://www.oanda.com to obtain the values for these nominal exchange rates). For the market value of each company, we used the market price provided by the stock exchange (for this reason, we decided to include in the study only the listed shipping companies). The number of ordinary (or common shares) was provided by the financial statements. The descriptive statistics for selected variables is presented in Table 2 . The number of observations initially included in the study is 246 firmyear observations (covering 2009, 2010, and 2011) . Following the normalization of the data sets, we kept in the sample only 238 firm-year observations and excluded one dependent variable that failed the normal distribution tests and the common normalization procedures. The global shipping industry maintained a relatively high financial leverage during the crisis time, slightly above the average for the overall services industry (the mean for BTL indicator is 52.2% and the mean for BTD indicator is 38.87%; the BTD for the services industry in the United States at the end of 2011 was 44.76%). This sector operates with reduced profitability, slightly above the industry average in the case of ROA and below average in the case of ROE (the mean for ROA is 5.9% and the mean for ROE is 13.6%; the ROA reported for the U.S. services industry at the end of 2011 was 5.34% and the ROE for the same sector was 14.6%). The study excluded companies with negative results during the analyzed period. The EBITM and PM of the global shipping industry continued to be higher than the average for the services industry (the analyzed sample returned a mean EBITM of 22.8% and a mean PM of 16.9%; the U.S. services industry registered only a 5.61% PM in 2011). The taxation ratio is reduced for this sector (4% on average) due to the specific aspect of the activity (international services) and fiscal regime applied to most registered companies (many shipping companies are registered in offshore countries as international companies). This sector is highly dependent on fixed assets (the fixed assets to TAR, on average, is higher than 64%).
The MBR (divides the shareholders' equity by the market value of the company obtained by multiplying the market price of common stocks and total number of shares) indicates (the mean for MBR is higher than 1) that the book value of the company is higher than the market value (a normal situation for the crisis period when the price of most stocks is significantly decreased due to increased risk aversion and lower capital market activity). All market prices were obtained from the stock exchange and will be converted to the same currency (in this case, the USD). For computing the MBR, we used the stock prices for the last trading day of the year.
Because some explanatory variables failed to be normally distributed, we decided to apply different methods to achieve an approximate normal distribution. Taking into consideration the features of the data sample (firm-year data), we used appropriate methods for normalization: the dependent variables (BTL and BTD) follow an approximately normal distribution (see Appendix 1, Section 1, for tests and histograms); the explanatory variables SALES, EBIT, PM, and MBR have been log normalized (see Section 4 of the Appendix 1, for tests and histograms); and the explanatory variables TAR, ROA, ROE, and TAX have been normalized by adjusting individual values with average and SD (Nornadiah Mohd Razali and Yap Bee Wah 2011). The explanatory variable FA failed normal distribution tests (see Section 3 of the Appendix 1), but the histogram and values for skewness and kurtosis indicate an approximately normal distribution (the same section), so we decided to convert this variable into a normally distributed one. Due to difficulties in achieving normal distribution for the DEPR explanatory variable, we decided to eliminate it from this study.
Results
In our model, the dependent variables that describe the capital structure are BTL (divides the total liabilities of shipping companies by the sum between their total liabilities and their book value of equity capital) and BTD (divides the total debt of shipping companies by the sum between their total debt and their book value). According to the trade-off and pecking-order theories, the capital structure of the shipping companies can be explained by different factors such as the size of the company (SALES and TAR), the profitability of the firm (ROA, ROE, EBITM, and PM), the tangibility of the company's assets (FA), the growth opportunities for that business (MBR), and the taxation applied to the level of that business (TAX). DEPR was excluded from the model because this explanatory variable failed to be normally distributed.
The preliminary step was the correlation matrix of the variables included in our empirical study. The correlation analysis is relevant to see if there could be a problem of multicollinearity among explanatory variables (the dependent variables BTL and BTD are explained by different explanatory variables that should be independent in the model; if not, there can be large standard errors in the estimates, the regression can be unstable, and the estimators can be biased). According to the correlation matrix (see Table 3 not problematic because these correlated variables are not tested together. The low correlation between variables included in the model suggests that there is no strong collinearity among them. Note: A "high" correlation is a correlation higher than 0.8 (in absolute value).
Source: Authors' estimations.
The first step in our analysis was to test "the aggregate impact of all variables at the same time". We ran two sets of eight OLS models for each dependent variable (BTL and BTS). These eight OLS models for each dependent variable are explained by the fact that we included in the data set two different variables for the size of the company factor (SALES and TAR) and four variables for the profitability of the company factor (ROA, ROE, EBITM, and PM), whereas the remaining explanatory variables (FA, MBR, and TAX) are common to all OLS models. The chosen combination of these factors generated the eight OLS equations for each dependent variable for a total of 16 OLS estimating models. The results for the first step of the analysis that included all explanatory variables combined are summarized in Table 4 (for BTL as the dependent variable) and Table 5 (for BTD as the dependent variable).
When we used BTL as the dependent variable (see Table 4 ), we obtained the following results: companies' profitability (ROA, EBIT, and PM; excluding ROE), business growth opportunities (MBR), and companies' tangibility of their assets (FA) are relevant for explaining the capital structure of the analyzed shipping companies as measured by the BTL indicator. A closer look into the results reveals the following additional aspects: (a) the shipping companies' profitability has a negative impact on their financial leverage (the most relevant factors in this case are ROA, PM, and EBIT; ROE is not relevant in this case), (b) the tangibility of shipping companies' assets (FA) has a positive impact on the financial leverage of the shipping sector, and (c) business growth opportunities (MBR) have a negative impact on the financial leverage of the analyzed sample. These results are robust as observed in all OLS models. Moreover, estimators have a strong significance in all cases (p-values are lower than the critical value of 0.01, indicating a significance of 99% for all of them). The combination of ROA, FA, and MBR and the combination of PM, FA, and MBR have the highest values for F-statistic and adjusted R 2 , explaining better the financial leverage (BTL) of the shipping companies. The obtained results indicate that the size of the company (either measured by SALES or measured by TAR) and taxation are not relevant in explaining the capital structure in almost all cases included in the study. Therefore, a restricted OLS model will exclude these two factors: size and fiscal aspects. By doing so, we expect a higher degree of accuracy in our estimating model. All these findings confirm the theoretical hypothesis of our research. Note: *1%; **5%; ***10% significance level. The values in brackets represent the t-statistic for coefficients.
The second set of unrestricted OLS models is focused on the second dependent variable describing the financial leverage of shipping companies. The OLS estimations of BTD as the dependent variable revealed the following aspects (see Table  5 ): the size of the company measured by TAR is relevant in two cases (with a positive influence, confirming though the initial theoretical hypothesis); the profitability of the shipping companies is relevant in explaining the financial leverage measured by BTD only in the case of ROA, PM, and EBIT (only ROE is not relevant in this case); the profitability measured by ROA and PM has a negative influence on the financial leverage; the tangibility of assets measured by FA has a positive influence on the capital structure; and business growth opportunities have a negative impact on the financial leverage based on BTD. The results of the second unrestricted OLS set revealed that the size of the company measured by the volume of sales (SALES) and PANOECONOMICUS, 2016, Vol. 63, Issue 3, pp. 359-384 fiscal aspects (TAX) has no impact on the capital structure of the shipping companies. These results are also robust as observed in all OLS models. Moreover, estimators once again have a strong significance in all considered cases (the p-value is lower than the critical value of 0.01, indicating a significance of 99% for all of them). The combination of ROA, FA, and MBR, the combination of TAR, ROA, FA, and MBR, and the combination of TAR, PM, MBR, and TAX score the highest value for the F-statistic and adjusted R 2 , better explaining the financial leverage (BTL) of the shipping companies. The results obtained indicate that the size of the company (only measured by SALES) and taxation are not relevant in explaining the capital structure in almost any of the cases included in the second set of OLS equations. Therefore, a restricted OLS model will exclude again these two factors: size and fiscal aspects. By doing so, we search for more accuracy in our estimating model. We observed that the F-statistic and adjusted R 2 have higher values in the case of BTD that BTL as the dependent variable. Note: *1%; **5%; ***10% significance level. The values in brackets represent the t-statistic for coefficients.
As a preliminary conclusion for the first part of our analysis, by comparing the two dependent variables used to express the financial leverage, we observed the following differences: (i) the test based on BTL revealed that taxation does not explain the financial leverage of the shipping companies, but the BTD-based test confirmed that taxation has a negative impact on the financial leverage (in one case only); (ii) the test based on BTL revealed that the size of the company does not explain the financial leverage, but the BTD-based test confirmed that the size of the company measured by TAR has a positive impact on the financial leverage of the shipping companies (confirming the initial theoretical hypothesis); (iii) EBIT explains only the financial leverage expressed by BTL (negative impact) and does not explain financial the leverage calculated by BTD; and (iv) the considered explanatory variables explain better the financial leverage measured by BTD than that measured by BTL (according to the adjusted R 2 and F-statistic). Both dependent variables used to express the financial leverage of the shipping companies confirmed that TAX, SALES, and ROE are not relevant explanatory factors.
The next step in our analysis consists of removing the irrelevant explanatory variables and obtaining a restricted number of OLS models from the initial ones. By doing so, we obtained a better correlation between the explanatory factors and the dependent variable (higher adjusted R 2 ), a better statistical significance for the estimating models (higher F-statistic), and a higher significance for each coefficient determined for each explanatory variable (higher p-value) . Moreover, by restricting the OLS models, we confirmed the robustness of the results previously returned by the unrestricted OLS models. The results corresponding to the restricted OLS sets for each dependent variable (BTL and BTD) are summarized in Tables 6 and 7 . Note: *1%; **5%; ***10% significance level. The values in brackets represent the t-statistic for coefficients. For the homoscedasticity of the data sample, the White test was applied (see Appendix 2).
The restricted OLS models applied to the BTL case (Table 6 ) confirmed the results obtained by the unrestricted OLS models: the size of the company estimated by the TAR is inconclusive to explain the financial leverage of the shipping companies and the size of the company estimated by total sales (SALES) has a positive impact on the capital structure of the shipping companies (only in one case); the profitability of the shipping companies measured by ROA has a negative impact on the capital structure, the profitability of the shipping companies measured by ROE is not relevant to explain the financial leverage, the profitability expressed by EBIT has a negative impact on the capital structure, and the profitability of the shipping companies measured by PM has a negative impact on their capital structure; the tangible assets ratio (FA) has a positive impact on the capital structure of the shipping companies; the MBR that expresses the growth opportunities of the shipping companies has a negative impact on their capital structure; and the taxation level (TAX) has no relevant impact on the financial leverage of the shipping sector.
Similarly, the restricted OLS model was applied on the second dependent variable that describes the financial leverage of the shipping companies (BTD) by removing irrelevant explanatory variables. Note: *1%; **5%; ***10% significance level. The values in brackets represent the t-statistic for coefficients. For the homoscedasticity of the data sample, the White test was applied (Appendix 3).
The restricted OLS models BTD case (Table 7) confirmed again the results obtained by applying the unrestricted OLS models: the size of the company expressed by SALES is inconclusive for explaining the financial leverage returned by BTD and the size of the company expressed by TAR has a positive impact on the financial leverage of the shipping companies; the profitability of the shipping companies explains the financial leverage measured by BTD only for ROA and PM (not EBIT and ROE), and the impact is negative in both cases; the tangibility of assets has a positive impact on the financial leverage measured by BTD (in all considered cases); and the business growth opportunities (MBR) have a negative impact on the financial leverage.
The estimators provided by the OLS estimating procedure are highly sensitive to the existence of the heteroscedasticity of errors. Therefore, we applied a White test on the restricted OLS only to identify the violation of homoscedasticity of errors (in this case, the results are assumed to be biased). According to the results (see Appendix 2 for restricted OLS based on BTL as the explanatory variable and Appendix 3 for restricted OLS based on BTD). In almost all cases (with only one exception), the OLS estimating models failed the White test, thus indicating that errors are homoscedastic and the estimators are unbiased.
Final Conclusions
This research on the shipping sector analyzed, using the OLS estimating framework, the impact of various factors derived from the trade-off and pecking-order theories on the capital structure. The study proposes two indicators as proxies for capital structure (BTL and BTD) and includes relevant indicators for the size of the company, such as profitability, tangibility of assets, business development, and taxation. The depreciation of fixed assets was excluded from the analysis due to the lack of statistical relevance. This study confirmed the existence of a relationship between capital structure and the selected explanatory variables of companies acting in the shipping industry (excluding the depreciation of fixed assets). The empirical results rejected the pecking-order theory (no determinants for the optimal capital structure) and confirmed the validity of the trade-off theory (there are relevant factors for the optimal capital structure related to the company size, profitability, taxation, etc.) for the international shipping industry.
Our research revealed that taxation is not relevant to explain the capital structure of the shipping sector, a possible explanation being that most shipping companies are multinationally located in various tax heavens. Profitability, assets' tangibility, and business development are the most important factors in explaining the capital structure for the selected sector. The profitability described by ROA and PM is more relevant than EBIT or ROE. On the contrary, the results provided by the empirical test indicated that the size of the company measured by volume of sales is relevant only for BTD and the size of the company estimated by total assets value is relevant only for BTL. The study revealed that total debt is better explained by the selected variables than total liabilities. The study confirmed the major research hypothesis and expected relationships between variables included in the models: a positive relationship between the size of the company and the capital structure, a negative relation-ship between the profitability of the company and the capital structure, a positive relationship between the tangibility of fixed assets and capital structure, and a negative relationship between business growth perspectives and capital structure. Source: Authors' estimations.
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